Objectives: International guidelines on infant feeding for HIV-positive mothers promote Exclusive Replacement Feeding (ERF) (infant formula or animal milk) or exclusive breastfeeding (with no supplements of any kind). A mixed feeding pattern, where breastfeeding is combined with other milks, liquid foods or solids, has been shown to increase the risk of transmission of HIV and is strongly discouraged. However, little is known about the ability of women to adhere to recommended feeding strategies to prevent mother-to-child transmission (MTCT) of HIV from breast milk. The objective of this study was to assess the individual and community-level factors that affect perspectives, attitudes and practices of HIV-positive mothers on MTCT and infant feeding in sub-Saharan Africa as documented in peer-reviewed and grey literature. Methods: This work is based on an extensive review of peer-reviewed articles and grey literature from the period 2000-2012. The literature search was carried out using electronic databases like Medline Ovid, Google Scholar, PubMed and EBSCOhost. Both quantitative and qualitative studies written in English language on HIV and infant feeding with particular emphasis on Sub-Saharan Africa were included. Results: The review found low adherence to the chosen infant feeding method by HIV-positive mothers. The following factors emerged as influencing infant feeding decisions: cultural and social norms; economic conditions; inadequate counselling; and mother's level of education. Conclusions and Public Health Implications: Unless local beliefs and customs surrounding infant feeding is understood by policy makers and program implementers, Prevention of Mother-to-Child Transmission (PMTCT) programs will only be partially successful in influencing feeding practices of HIVpositive women. Hence programs should provide affordable, acceptable, feasible, safe and sustainable feeding recommendations that do not erode strong cultural practices. Advice to HIV-positive mothers should be based on local conditions that are acceptable to the community.
Background
Globally, of the 33.3 million individuals infected with HIV, [1] 22.5 million live in sub-Saharan Africa (SSA). [1, 2] Sub-Saharan Africa remains the region most heavily affected by HIV, accounting for approximately 69 per cent of people living with HIV globally. [3] Over the past decade, HIV prevalence among women attending antenatal clinics has unprecedentedly risen leading to an increase in HIV-positive children born to HIV-infected mothers' worldwide. [4] According to Illiff and colleagues, 30-50% of women will pass the virus to their infants; and more than a third of all transmissions will occur during breastfeeding without appropriate interventions. [5] In 2010, an estimated 390, 000 [340, 000-450, 000] children were newly infected with HIV of which more than 90% were living in Sub-Saharan Africa. [3] In 2008, of the 430,000 paediatric HIV infections worldwide, between 129,000 and 194,000 were attributable to breastfeeding. [4] In the absence of any interventions, the rate of Mother to Child Transmission (MTCT) in developing countries can be as high as 45 per cent with prolonged breastfeeding of up to 24 months. [5] Post-natal transmission of HIV, predominantly through breastfeeding accounts for approximately half of all MTCT in Sub-Saharan Africa where breastfeeding is prolonged. [5] In this region, HIV/AIDS accounted for 7.7 per cent of deaths of children under five years. [6] Several studies have tried to estimate the net effect of HIV/AIDS on child mortality in Africa. [7] [8] [9] [10] One of such studies by Adetunji in 2000, provided an overview by comparing point estimates of under-five mortality in the late 1980's and early 1990's, using published estimates from Demographic and Health Surveys (DHS). The study found that in Africa, HIV mortality accounted from 13% to 61% of under-five mortality depending on the country, demonstrating that the HIV/AIDS epidemic is reversing many of the gains made in child survival. [8] Over the past decade, the WHO in partnership with other UN agencies has issued several guidelines in relation to the PMTCT and infant feeding. While each successive guideline has varied in light of evidence, a common recommendation for the prevention of transmission has been the avoidance of breastfeeding and replacement with infant formulae when possible and considered adequately safe, and discouraging of mixed feeding (combining breastfeeding with other fluids and solids). While this has clearly been successful in developed countries, this is often not been the case in developing countries and much of Sub-Saharan Africa, [11] more specifically, with regards to infant feeding. Although formula is the recommended infant feeding option for HIV-infected mothers in developed countries, this may not be a feasible or preferred choice for women in resourcepoor communities and developing countries for many reasons. These include the prohibitive cost, poor infrastructure to ensure consistent availability and cultural beliefs that may compel mothers to continue breastfeeding. These socially and culturally embedded practices need to be understood and taken into account when designing and implementing infant feeding programs in the context of MTCT of HIV.
Breastfeeding is the norm in most of the world, and for good reasons such as the best nutrition for babies, protection against deadly childhood diseases, delay return to fertility, being costless, and promotion of bonding and social/emotional development in babies. [12] [13] [14] Other benefits of the promotion of Exclusive Breastfeeding (EBF) include: a healthful behavior for HIV-unexposed infants and their mothers, requires minimal preparation, is not dependent upon outside materials [4] and among other benefits which are incalculable. Yet, in today's society, breastfeeding is often thought of as unnecessary due to diseases. The HIV epidemic coupled with the assumed benefits of infant formula for the children of all HIV-infected mothers have in complex ways, changed public ideas about infant feeding and represents a threat to well established breastfeeding practices. [15] The rise in HIV/AIDS cases puts new focus on breastfeeding as a route of transmission from mother to child especially in Africa.
Infants across all regions of the world are breastfed, although not always exclusively and there is significant variation in the percentage of infants who are ever breastfed among regions and among countries within a region. [16] According to Young and colleagues, current rates of EBF are well below targeted levels in both HIV-affected and unaffected populations around the world though increasing rates of EBF is one of the most powerful interventions to save child lives. [4] The promotion of breastfeeding could prevent 13-15% of child deaths in low-income countries. [17] In Sub-Saharan Africa, the issue of HIV transmission through breastfeeding is of public health importance particularly in countries where HIV affects significant proportion of the population and where breastfeeding is the cultural norm. [18] Studies have confirmed that about a third of HIV transmission from mother to child occurs through breastfeeding. [19, 5] This is as a result of inappropriate infant feeding practices.
According to WHO, appropriate feeding practices play a crucial role in preventing mortality and in achieving optimal health outcomes for infants and young children during the first 6 months of life. [20] Despite, the many advantages of EBF and ERF, a woman's initial decision to EBF or ERF can be hindered by a range of societal, household, and individual factors. In light of the gap between policy and practice, the purpose of this review is to deepen our understanding of why this gap exists. We examined the evidence in terms of factors affecting perspectives, attitudes and practices of HIV-positive mothers and communities on mother-to-childtransmission and infant feeding in Sub-Saharan Africa region.
Methods
This work is based on an extensive review of peerreviewed articles and grey literature based on the aim and objectives of the study, covering the period 2000-2012 (12 years). The literature search for peerreviewed articles were carried out using electronic databases like, Medline Ovid, Google scholar, Pubmed and EBSCOhost, keeping in mind the fact that different authors use different terminologies. Key words and phrases like "HIV" "HIV and infant feeding", "infant feeding practices," "influence of breastfeeding duration," "replacement feeding or alternative feeding", "international infant feeding guidelines", "WHO infant feeding guidelines", "developing countries", "low-income countries", "middle-income countries", "sub-Saharan Africa", "resource poor settings", "socio-economic status", "educational status", "counseling", "cultural norms and practices", "stigma" PMTCT, were used to identify the relevant literature after which duplicate records and irrelevant titles were removed. Both quantitative and qualitative studies on HIV and infant feeding with particular emphasis on sub-Saharan Africa were included. Only papers written in English which met the inclusion criteria were selected for this review.
In all, a total of 215 articles were identified through the searching. After articles excluded based on region, study subjects and year of publication, 34 articles both quantitative and qualitative English language studies met the inclusion criteria. Figure  1 presents a flowchart representing the overall selection process for the studies reviewed in this paper. This paper is based on a review of existing literature and did not require ethical approval. 
Results
For the review, 34 articles comprising of 9 qualitative, 18 quantitative and 7 both quantitative and qualitative studies were analyzed. The results were categorized based on the following attributes: socio-economic, PMTCT and infant feeding counseling and cultural and social norms. Based on information gathered from the study findings, we developed a conceptual framework (figure 2) that demonstrated the interrelationships between the attributes that affect breastfeeding among mothers who are positive for HIV/AIDS. These factors influence considerations of and the relative importance of affordability, feasibility, acceptability, and sustainability of feeding options recommended for HIV-Positive mothers and the decision by the mother to adopt a particular option or combination thereof. Infant feeding counseling based on international guidelines is considered a basis in the prevention of MTCT of HIV in Sub-Saharan Africa. In this setting, the quality of the infant feeding counseling and the knowledge and practices of nurses or PMTCT counsellors providing the services have been called into question.
An increasing body of research documents the shortcomings of infant feeding counseling particularly in terms of counsellors' knowledge about PMTCT and counseling skills. [21] [22] [23] A qualitative study in Moshi, Kilimanjaro region investigating counsellors' infant feeding advice to HIV-positive women, reported that infant feeding options were not accurately explained and that informed choice of infant feeding method, as recommended in the guidelines, was seriously compromised by inadequate information leading to directive counseling. [24] In that same Kilimanjaro Region of Tanzania, a study which evaluated HIVpositive women's knowledge following infant feeding counseling showed that the women demonstrated a good understanding of HIV transmission through breastfeeding and recommended infant feeding options. [25] One of such studies conducted in Zambia, assessed the knowledge and understanding of HIVpositive mothers who had received pre and posttest HIV counseling of the WHO recommended infant feeding guideline reported that 35 percent of the women surveyed, understood the risk of transmission of HIV through breastfeeding. [26] This knowledge was a key factor in them opting to exclusively breastfeed in order to avoid transmitting HIV to their infants. Similarly a study conducted in Harare, Zimbabwe demonstrated that women's knowledge of HIV and infant feeding options had improved with increased exposure to counselling. [27] Moreover, counselled mothers were 8.4 times more likely to uptake EBF than the mothers who were not exposed to counselling. [27] In South Africa, it was reported that despite receiving counseling, knowledge and understanding of feeding options was poor. [28] This was demonstrated by the fact that 85 percent of the women who had been counselled could not define the term EBF. A Tanzanian study came out with similar findings. [29] In addition, the women's knowledge on safe preparation of infant formula was poor and this was attributed to the fact that this had not been demonstrated to them by counsellors. The problem of poor quality counseling was also reported in a study of nurse counsellors in northern Tanzania where cousellors were not able to give quality and relevant advice to HIV-positive women on how best to feed their infants. [30] According to Ehrnst and Zetterstr m, the recommendations given and the way in which counseling is performed are the most important determinants of a mother's decision about how to feed her infant. [31] In Eastern Uganda, a study, which assessed how infant feeding counseling was done and experienced by counsellors and mothers in the context of infant feeding guidelines and its implications for implementation, found the counseling sessions often improvised and the tendency to simplify messages giving one-sided information was seen. [32] In that same study, different health workers presented contradicting simplified perspectives in some cases. Chopra et al. report that counseling is central to preparing mothers for making a proper informed choice about adequate feeding practices to prevent their infants from acquiring HIV infection. [28] Socio-economic Status of HIV-positive Mothers For mothers in Sub-Saharan Africa, an appropriate choice of infant feeding is fundamental to optimizing infant survival and minimizing infant morbidity and mortality. A woman's socio-economic status may well be predictive of her acceptance of PMTCT of HIV care, and likely infant feeding behaviors.
The guidelines on HIV and infant feeding needs to be cognizant of and reflective of the fact that HIV/AIDS and poverty are inextricably linked. [33] In a context of HIV/AIDS and poverty, women are particularly vulnerable as they are among the poorest in most sub-Saharan African societies. [34] This is illustrated in the following country studies across Sub-Saharan Africa. A study in Kilimanjaro (Tanzania) on recommended replacement infant feeding options, reported that women considered formula as unaffordable but if the formula was distributed free of charge, the majority of them (82 percent) would choose this option. [35] In a Ugandan study, it was reported that HIV-positive mothers started breastfeeding their babies once UNICEF stopped donating free infant formula, suggesting issues of cost (affordability) influencing their shift. [36] Similarly in South Africa, HIV-positive women opted for replacement feeding when formula milk was provided free. Moreover, women of lower socioeconomic status found it difficult to continue formula feeding when there was an interruption in the supply of free formula. [37] Similar results were reported from Kenya [38] and Nigeria. [39] Taken together, all these studies are unanimous in reinforcing that socioeconomic factors are critical influences in the choices women make with regard to infant feeding.
Besides the cost of formula, other socioeconomic considerations including access to clean water, electricity, and other infrastructure necessary for the safe and hygienic preparation of formula milk needs to be considered. In the Nigerian study, poor access to clean water for the preparation of formula milk was an important barrier to replacement feeding. [39] In South Africa, it was found that women who possessed a kettle, flask and electricity found it easier to feed their infants with formula milk during the night. [37] Still in South Africa, in the province of KwaZulu Natal, it was reported that women who intended to use replacement feeding were more likely to have access to clean water and a regular income. [40] Similarly, in a cross-sectional study in Eastern Uganda, the higher the educational levels and socio-economic status of women, the more likely they were to adopt appropriate infant feeding practices. [41] In a rural Kisumu District, in Kenya, higher socioeconomic status was significantly associated with lower risks of premature cessation of EBF. [42] 
Cultural and Social Norms and Practices of Infant Feeding Options
International guidelines on infant feeding for HIVpositive mothers promote replacement feeding (infant formula or animal milk) or exclusive breastfeeding (with no supplements of any kind). A mixed feeding pattern, where breastfeeding is combined with other milks, liquid foods or solids, has been shown to increase the risk of transmission and is strongly discouraged. Mothers' adoption of and adherence to the recommended feeding methods is an issue. [43, 29] In the region of Sub-Saharan Africa, infant feeding practices are linked directly to a mother's social and cultural norms. [44] Studies of feeding practices in different countries have shown a large variety of beliefs and traditions related to infant feeding. While some of these can encourage EBF or ERF others may discourage it. There are many cultural and practical obstacles to the practice of EBF. [45] Evidence has shown that some traditional beliefs, practices and rites encourage use of prelacteal feeds, as well as giving extra water, herbs and "teas" to breastfeeding babies. [46, 47] Moreover, feeding the infant water is also regarded as cultural gesture to welcome the child into the world. [48] The influence that families and communities exert is the same irrespective of the HIV status of the women. Breastfeeding is seen as the only acceptable infant feeding method and the only way to fulfil ideals of a cultural norm and being a good mother. [25, 49] In a qualitative study in South Africa which examined infant feeding decision making and practices among HIV-positive women, it was found that key characteristics of women who achieved success in exclusivity (either in their breastfeeding or formula feeding) included the ability to resist pressure from the family to introduce other fluids and to recall key messages on MTCT risks and mixed feeding. [50] In addition, societal expectations and norms also exert a powerful influence. In Botswana, it was found that although formula feeding among HIV-positive women was strongly encouraged by counsellors and formula was provided by the clinic, women went home only to practice mixed feeding. [51] This was attributed to influences from extended families and the community members. Similarly, Omari et al. reported in Zambia that HIV-positive women changed to mixed feeding although having started out with ERF. Once again, reasons included socio-cultural and expectations of family members (partners and mothers-in-law, extended families) and community members. [52] In Tanzania, HIV-positive mothers who were not able to do exclusively replacement feeding continued mixed feeding since they believed their milk was not enough to make the baby grow 'fat and shiny' as expected by kin and neighbors. [53] Laar
A study which investigated infant feeding choices and experiences of HIV-positive mothers from two Ghanaian Districts, found social pressure and local norms as factors that influenced mothers decisions to mixed feed their children. [54] From the review, it is clear that in all cultures there are a number of factors that affect women's decisions on how to feed their children.
Discussion
From this review, it is clear that in many African settings breastfeeding initiation is near universal, and early mixed feeding patterns are deeply entrenched. Adopting either EBF or ERF represents departures from the social norms. While counseling is important and a necessary condition for improved feeding choices for HIV-positive mothers, the impact of counseling about breastfeeding risks and alternative feeding methods has also not been adequate. Furthermore, the influence of socio-economic factors, family and community members often result in women not being able to adhere to the recommended infant feeding options. [49, 53] Infant feeding represents a great challenge in the prevention of MTCT of HIV in Sub-Sahara Africa. Based on the review of the literature, we hypothesized that decisions by HIV-positive mothers with regards to infant feeding is influenced by three important sets of factors. These include knowledge of the feeding guidelines for infants born to HIV-positive mothers, socio-economic status of HIV-positive mothers and cultural norms and practices. Not only that, but also influences by their spouses/partners, family members and the community at large. These factors are linked to the issues of affordability, availability, acceptability, and sustainability of different feeding options and finally the decision by the mother to adopt a particular option or combination thereof.
Socio-economic status of HIV-positive mothers more specifically is determined by a range of factors including the mothers' and their spouses' professional status, Socio-economic status of her family [37] [38] [39] and educational levels. [41] Education also impacts positively on employment and income with implications for issues of affordability. [24, 55] Mothers with higher educational levels are more likely to be socio-economically better off, are more likely to adopt healthy infant feeding practices. [56] It is not surprising then that infant feeding options which often include financial considerations (e.g. cost of formula) and require access to clean water and sanitation need to be considered as important influences on the decision-making process of HIVpositive mothers. It is obvious that the socioeconomic position of HIV-positive women is an important factor which influences the infant feeding decision-making process and can often explain why women who indicate their intention to replacement feed, change their decisions postpartum because of the financial challenges they face. This underscores the importance of counseling and support which extends beyond the antenatal period. In a global context of widespread impoverishment especially in developing countries, there is the need for countries to re-examine their infant-feeding policies in relation to broader socioeconomic issues and realities facing women and families. [57] From this review, it is clear that infant feeding counseling is an important intervention for the prevention of PMTCT of HIV. PMTCT interventions include HIV testing and counseling, antiretroviral prophylaxis or treatment for mother and infant, modified obstetric practices, and support for infantfeeding practices. [5] The World Health Organization advises that HIV-positive mothers should be offered nondirective counseling on various infant feeding options that are feasible, affordable, safe, sustainable, and effective in the local context. Comprehensive PMTCT of HIV programs have nearly eliminated MTCT in developed countries. [58] However, progress in implementing PMTCT interventions in resource-limited countries has been slow. [59] It is against this background that Coutsoudis and colleagues recommend investments in high-quality, widely available HIV counseling support for choice of feeding methods for HIV-positive mothers. [60] Clearly, counseling in the context of MTCT calls for adequate training of health workers and lay counsellors in infant feeding counseling skills, followed by monitoring and supervision which can lead to effective support to mothers in areas of high HIV prevalence. Such efforts have resulted in reduced mixed feeding and increased EBF and ERF. Counseling approaches need to effectively guide women to informed choices with support available to make these choices viable and sustainable. Reducing transmission of HIV through breast milk is dependent on the knowledge and understanding of these mothers and the quality of counseling information given to them by PMTCT counsellors or health workers. Poor quality of counseling is likely to reduce the effectiveness of these programs on infant feeding interventions in the context of HIV/ AIDS. Therefore it is important that HIV-positive mothers are provided with correct information during counseling on infant feeding options to enable them choose a feeding option and adhere to it. To support counseling on HIV and infant feeding as a routine part of Maternal and Child Health, health workers and PMTCT counsellors need to be trained to provide culturally compatible counseling support that improves self-esteem and confidence and corresponds with the social norms and perceptions of mothers.
As noted earlier in this review, mixed-feeding and not exclusive breast-feeding is the norm in many cultures across the sub-Saharan Africa region. These practices are also embedded within cultural norms where communities, husbands and other significant family members play a decisive role in infant feeding decisions. Understanding and addressing local beliefs and customs can help counsellors to provide more culturally appropriate counseling about breastfeeding. Therefore, unless local beliefs and customs surrounding infant feeding and the socio-cultural aspects of HIV/AIDS is understood by policy makers and program implementers, PMTCT programs will only be partially successful in influencing feeding practices of HIV-positive women.
Conclusion and Global Health Implication
In conclusion, guidelines for infant feeding options among HIV-positive mothers are changing with informative research. Cultural factors, socialization processes, gender dimensions and socio-economic status within communities and families should be considered in recommending feasible and sustainable options. Hence, the need to take into account the social, cultural and psychological complexity of infant feeding practices when advocating appropriate infant feeding options. The need for further research into infant feeding in the context of HIV to ascertain the safety of using animal's milk (cow's milk), expressed heat-treated human milk and wet-nursing as infant feeding options. Finally, development of appropriate, locally produced, feasible, sustainable and affordable local nutritive foods for children in Sub-Saharan Africa.
